Supplemental Figure Legends

A) Region of interest shown in (B) and (C). MKLP1 ZEN-4 (ts) mutant embryos expressing
MgcRacGAP ::GFP were upshifted at precise times during anaphase. B) Embryos upshifted less than ~500s after anaphase failed cytokinesis as expected from previous results (Fig. 4C) , and MgcRacGAP CYK-4 ::GFP was rapidly mislocalized. C) Embryos upshifted more than 600s after anaphase completed cytokinesis, and MgcRacGAP CYK-4 ::GFP was maintained at the midbody. Yellow asterisk indicates cells displayed in Fig.   4G . Blue, permissive; Red, restrictive. Scale bar, 10µm. A) Representative images of GFP::Aurora-B AIR-2 at the midbody 480s after AO in control 
Supplemental Table Legends
Strain maintenance
Worms were maintained at 16.0±0.5˚C on standard NGM plates seeded with OP50, as described (Brenner, 1974) . A table with strain names and genotypes used in this study can be found at the end of the supplemental experimental procedures. S4 ), as described (Encalada et al., 2000; O'Connell et al., 1998) . or596ts was mapped to LG::III with strains MT3751 and MT464. The genomic location of or596ts was refined by 3-factor visible marker mapping as described (Brenner, 1974) , using strains CB1974, SP17, and SP471, sequentially. The or596ts mutation in cyk-1 was identified by sequencing and confirmed in a complementation test with cyk-1(or36) and (t1611).
Mutant cloning and rescue experiments
Sequencing revealed a T to A mutation, resulting in a Leu 1015 to His substitution within the post of the formin homology-2 (FH2) domain. The or663ts mutation was mapped to
LG::I using strains MT3751 and MT464, and was found to complement air-2(or207ts).
The genomic location of or663ts was refined by 3-factor visible marker mapping using strains DA678 and DR102, sequentially. Sequencing revealed a G to A mutation, resulting in an Ala 551 to Thr substitution within the IN Box (Fig. S5B) . icp-1(or663ts) and cyk-1(or596ts) were both back-crossed 6x against N2 males prior to phenotypic analysis.
Temperature control for imaging
Live imaging was performed in a temperature-controlled room. The temperature of the specimen was continuously monitored using three digital thermometers with the probes attached directly to the objective lens. When the Therminator was used, the 
Imaging and quantitative analysis
Gravid worms were dissected in M9 buffer (Brenner, 1974 ) and mounted as previously described (Gonczy et al., 1999) . Embryos were filmed using a Yokagawa Fig. 4G , S6, when they were collected every 120s. To image GFP::Aurora-B AIR-2 , a 25x1µm Z-series was acquired only at 120s and 240s after anaphase onset with the 40x dry objective. A maximal Z-projection was used to measure midbody length. The midbody was defined as the region with twice the GFP::Aurora-B AIR-2 signal of the mean cytoplasmic background. GFP::Utrophin ABD was imaged with a 60x oil objective.
65x0.5µm Z-sections were acquired 0s or 100s after anaphase onset.
Rapid temperature shifts
Rapid temperature shifts were performed using a custom-built system called the Therminator (Fig. 1A, Bioptechs) . This system maintains a water/isopropanol bath at fully permissive temperature (16.0±0.5˚C) and a second bath at the fully restrictive temperature (26±0.5˚C). A series of large diameter tubing connects the two baths to a flow chamber that is separated from the specimen chamber by a thin piece of glass.
Forced heat convection from the flow chamber to the glass barrier directly above the specimen chamber rapidly shifts the sample temperature. A switch mechanism determines which water bath feeds the tubing running under the stage and thus determines the temperature at the specimen level. The system requires 17±1s to switch between 16±0.5˚C and 26±0.5˚C; the fully restrictive temperature used here.
However aside from the Myosin-II NMY-2 (ts) mutant which required 26˚C for full loss-offunction, all of the mutations used here show fully penetrant loss-of-function phenotypes at 25˚C. The system only requires 14±1s to switch between 16±0.5˚C and 25±0.5˚C.
In vitro pyrene f-actin polymerization assays
Formin bacterial expressing plasmid pET21a-MBP(TEV)-cyk-1(aa700-1438)-HIS
(MBP-CYK-1(FH1FH2C)WT-HIS) was prepared by amplifying the FH1FH2C domains (iProof, BioRad) and standard cloning procedures. L1015H was introduced using using
QuickChange XL site-directed mutagenesis kit (Agilent). The bacterial expression construct used to make C. elegans profilin isoform 1 (profillin PFN-1 ) pMW172-pfn-1 has been described (Neidt et al., 2008) .
Profillin PFN-1 was purified from bacteria as previously described (Lu and Pollard, 2001 ). MBP-CYK-1(wt-FH1FH2C)-HIS and MBP-CYK-1(ts-FH1FH2C)-HIS were purified from E. coli strain BL21-Codon Plus (DE3)-RP (Stratagene) with 0.5mM IPTG for 16h at 16°C. Harvested cells were resuspended in extraction buffer (50mM NaH 2 PO 4 , pH 8.0, 500mM NaCl, 10% glycerol, 10mM imidazole, 10mM BME supplemented with protease inhibitors, and homogenized in an EmulsiFlex-C3
(Avestin). The homogenate was clarified at 30,000 and 50,000×g for 15 and 30min, and the extract was incubated with Amylose Resin (New England Biolabs) for 1h at 4°C and loaded onto a column. After a 50mL wash with extraction buffer, proteins were eluted with amylose elution buffer (extraction buffer plus 10mM maltose) and dialyzed overnight in formin buffer (20mM HEPES, pH 7.4, 1mM EDTA, 200mM KCl, 0.01% NaN 3 , and 10mM BME). Dialyzed protein was incubated with Talon Metal Affinity Resin (Clontech) for 1-2h at 4°C, and then loaded onto a column. After a 50mL wash with extraction buffer, formins were eluted with elution buffer (50mM NaH 2 PO 4 , pH 8.0, 500mM NaCl, 10% glycerol, 10mM BME, and 250mM imidazole) and dialyzed overnight in formin buffer (20mM HEPES, pH 7.4, 1mM EDTA, 200mM KCl, 0.01% NaN 3 , and 1mM DTT). Pure formin was concentrated using aquacide, stored on ice, and used within 1 month.
Ca-ATP actin was purified from rabbit skeletal muscle (Pel-Freez), as previously described (Spudich and Watt, 1971) . Gel-filtered actin was labeled on Cys-374 with pyrene (Invitrogen; (Kuhn and Pollard, 2005; Neidt et al., 2008) ). Immediately prior to each experiment, 5-15µM Ca-ATP actin was converted to Mg-ATP actin by adding 0.1 volume of 2mM EGTA and 0.5mM MgCl 2 for 2min at 25°C.
Protein concentrations were determined with extinction coefficients as follows:
unlabeled actin, A290=26,600M −1 cm −1 (Houk and Ue, 1974) ; pyrene-actin, (A290- (Cooper et al., 1983) ; C. elegans profilin PFN-1 , Neidt et al., 2008) . Protein concentrations of the FH1FH2C domains were determined with comparison of an actin standards on a Coomassiestained 12.5% SDS-PAGE. The intensity of protein bands (densitometry) was then determined with an Odyssey Infrared Imager (LI-COR Biosciences). imidazole, pH 7.0) were placed in a lower row of the plate. Reactions were initiated by mixing contents of the lower wells with actin monomers in the upper wells.
Feeding RNAi
cDNA sequences for arx-2 (K07C5.1) were cloned into the multiple cloning site of the L4440 vector using primers: GCGCGACTAGTAGGATTTGATGGTTGGCGAG and GCGCGACTAGTCACTGGCTTGAATACATCCG, and then transformed into HT115 E. coli using CaCl 2 transformation (Timmons et al., 2001) . RNAi feeding bacteria were grown in Luria Broth with ampicillin (50µg/mL) for 8h. 300µL of this culture was plated on RNAi plates: NGM plus with 50µg/mL ampicillin and 1mM IPTG. These plates were allowed to dry and grow at 32˚C for 48h. L1 worms were plated on RNAi plates and then incubated at 16˚C for 72h prior to filming. The effectiveness of RNAi was confirmed by the appearance of embryonic lethality.
In vitro kinase assays
Aurora Kinase assay reactions were carried out for 1h at 30°C. For each reaction, 50mM
Hepes pH 7.6, 10mM MgCl 2 , 50µM ATP, 1x Protease Inhibitors (#11836170001 and #04906837001, Roche), 1mM DTT, 5µCi ATP 32 , and 50g of kinase were added up to a final volume of 30µL. After 1h, samples were boiled in Laemmli (0.1% BME, 0.0005% Bromophenol blue, 10% Glycerol, 2% SDS, 63mM Tris-HCl (pH 6.8)), and 10µL of each were loaded and run on a 4-20% BioRad precast gel. The gel was dried and exposed for 72h on a storage phosphor screen and revealed on a Typhoon imager (GE Healthcare 
